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(54) SUBSTANCE HAVING ANTIOBESTIC FUNCTION AND ACTION TO REDUCE FAT 
ACCUMULATED IN INTERNAL ORGANS AND ITS USE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a substance that has an antiobestic function and an action to 
reduce fat accumulated in internal organs and its use. 

SOLUTION: This invention relates to a substance containing conjugatedly isbmerized high-^^ 
,ajnsaturated-fatty acidsvand/ their derivatives, and provides a substance containing conjugatediy 
isomerized high-degree unsaturated fatty acids and/or their derivatives that have an action to 
specifically accelerate the uncoupling respiration of rnitochondria^ 

of mammalians including human and fowls producing untremor heat, for example, skeletal muscles, 
white adipose tissues(WAT), brown adipose tissues(BAT), or the like and the proton leak on the MO 
intima; ariid provides a depot fat- reducing agent that contains the above described substance as an 
^^Gtive ingredient having the antiobestic action (particularly the inhibition of the fat deposition on 
internal organs, particulariy on the mesentery), provides food products that contain the above-stated 
substance as an active ingredient and have the antiobestic action to inhibit the deposition of fat on the 
internal organs, particularly on the mesentery and the action to reduce the depot fat on the internal 
organs, particularly on the mesentery, and provides feeds for domestic animals that contain the above- 
stated substance as an active ingredient and have the antiobestic action to inhibit the deposition of fat 
on the internal organs, particularly on the mesentery and the action to reduce the depot fat on the 
internal organs, particularly on the mesentery. 
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(57) t^iiSJ 

fH!)ifeSO!,^5S©#-S.5 X.f^S^ (nonshiveringthermo 
genesis : nST) (O^^flSU. -fl^ffiS. ^M^BSmSt 

(WAT) . lii-feflgflSiSai^ (BAT) ^comm'p(r>^ h 

^>Y])T (MC) <Dflft*=S:iq^n^7!/SMC[^)^-e<D:7'p 
(proton leak ) Sr^itSWJC/Ljti-Sf^ffiSr 

(rtpsgfl* (#jiiii*ff)^)jgjw) s^«i©j) • tim (#{- 
-^tr^icts (i^iisig;!« (#icj»wii;jigji«) wminiw • 
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%W}^RV^MM<^0^^ :k.^M± (nonshivering therm 
ogenesis : nST) (O^SmWi. B-&imB^mU 

(WAT) , n^mji^mM (BAT) «fco»iiiai^®5 n 

=i>}fVr (MC) «)Ui*«:i*®75^MCl^l^-C©7'a 

h^-y-^J' (proton leak ) ^Sr^^WJC/Cjii-Sf^fflSr 

ttfc^STfiafpfliflS^ (HUFA) ffi-efc5it*«ifE 



If»*«3l Ji|S#fflSr*-r5^4>*s. HUFA^« 
llt*94l 3£^siCnST*ai^<D#*&ffi. efellflSm 

w^-'mfflLT^^J}afpcDJK*^s;seap);K^ (ucp 

homologue ) ©^^*<lr®*(-Jt:;^$-&5f^ffl^*i-S 

Wmm-r^h^-W^m. WATZ5:t^BAT^©*fflJ}a^'<D$ 
h=i>-KyT (MC) (^jK*=S:i¥®7!iS>^c h>^y-j5' 

-^tf^lEW (rtlWigite (#(c. »Wl^gi») ^a«i«iJ) 

[fi*«6i na^mi. 2x«3^«(d. nST©^ 
h 3 V K y T (MC) <oBi*®iq^K7&M7't3 h y 

im^m?} tf*:^l, 2:X«3fEttO. nSTO^ 

^ni^Kyr (MC) (om^^v^^Tbm-^^u h>-v—i^ 
[0 0 0 u 

(o5.h='>vvr (^:iT. MC) ^teort. 

« (UCP) fcJ;oT^e$tt5JKi*®iq^oii7!/^MCl^ 
)^<Z)7°o hvy-^ (WT. T-ci h^y-i? ti^S) 



fLl!|!fe^<0MC©7'n h:^y— iJ'SriltSWt-Ttji-r-Sf^ 

iymm mmmm (m^mmmm) (.sit. p^mm 
mtmm mmm\) • f^iii (mm'^m) i&.r. ^ 

10 Hl.XfS:^lMnt£if<omT^{cW-t?>i>^X;h?>o 
[0 0 0 2] 

mmt=^^/i-^-mmmmm^h^'ox\,^^o 

a^:^/i^^-mnm<o^s^f£mmi^i:':>x^m^m 
m^<Dmm<o^MiB:mm^t^ivx\^^f*^mmm<om^ 

20 ^ (nonshivering thermogenesis ; £L~f. n S T) "C, 

5o nSTO^M^m-(*. 5 h=iVKyT (MC) (D 
JJfe*tS:l¥a»SMCf^l^'T?©7°t:' N:/y-;^, IP*>. *H 

m<ov^M<om^^mm t at p-a-^. ©ii-^^dsmst? 

ttATP*5j£iv^-efo!9. ^JiSttlgJtei^i:. *f8J!a«<D^*t 

^-c^ufcf/nfi^KSriwaartcoMCj^iiisib, *r 

30 ■C^YtbT-feT'^/WCo ASrH^^-tirSo ;i<DT-fe^/VC 

5. ^:3i^y df— iiST'n h>Sr. by ?':J':^;4^^MC 

)KMgi5:9-c07'a h^^-di:L<0^m^U<>X^ hV yi'MZ. 
m^m^. j^tC^-g-LfcATP-a-^^^STf^KlS-erT. 
40 ADP + P i d»e>ATPSr^JE!gi--5o 

[0 0 0 3] ^f*:«ATP t ADPOltSr— ^eCl-Ko^ 
fr, ^W-<r>'m^K^i:>'^xn^^(r)m^^m%(r>mS.^ 
Ilffli-^„ ATP(?5?B®;65ii;t5iS^eiS<^5aff^>-P 

)lt!ll^<-tt(!f:mi*» 5 ~ 1 0 fiS<OiS«-eJilfl6-^*SS5^k 

^tl/So aB^'ttOi|^<D2. 4-dinitrophenol (2, 4-DNP) 
tt>^i3 h 7;rTt LTf^fflbT, MCI^K-CA 

50 !^e<J^iSSrJi^$*, ATP!iS-g-fig$n'i<'fc.5„ IP 
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2.4-DNP \-i!^mm(DmTmm?ki:. atp^^^u 
*^e■t-■5®-e. isimtmti.xm<=.t\zf£i>. atp 

14 (11), 30-31(1997) ) . 

[0 0 0 41 m^mmum (bat) lai. ^(om^m 

J!^i*^s:ileK-l (u 

CP-l) V iJSiS 0 0T$y^*»^^55)-i=-»3 2 kD 
«>Se««s#l5Ei-S. UCP-U*. #?)10 0^<D7'5 10 

PW-a-^ds^BTb, ATPJ:ADP<DJtS:— «{;ip«p-r 
S<oflgJKt«ds®?^[:$turfKi*s5S^-t-5„ ucp-1© 20 

^HaJK-hO/ST KW-^-y (/3— AR) §r 

*iSr±#$-a:-5„ cAMPf*7'a-7"^>'=¥-^— ^A (PK 

A) <ommt. 5j^/v*viS'i4y^^— € (hsd os^t 
it^mx'pmm^^mvnmm (ffa) ^^^-r 

:i<OFFA{*, UCP- KJl^-a-bTEHD'CV^fcT' 

Tf^ffl-rSo — UCP-l®^mSttx ^i-^rtO 30 

J:«9UCP-lite^5g^f*ie*Di-€> (^®e>. *ffE 
^ 52, 1095-1096 (1997) ) » 
[0 0 0 51 UCP-lco^fea6*)«^t LTt*. 

t ti> ^iSE^^x/W-^U CP-l (O^ma^^T LT 

^SM^HTV^S (Lowell B B, et al. , Nature 366. 740 
-742 (1993) ) o — UCP- 1 Sr;*C»^m$*-5i: 

mumtm<i^-r^ r t u c pae^-sraiiK^BJia^s 

W^iate^a Paora^— ^— (ilifiii*, UCP-1 
S•^^^J^^$■&fc■^!>;^-e^«^^«>^>4^fc (Kopecky J ,e 
t al. , J Clin Invest 96, 2914-2923 (1995)) o b*^ 
b^ids^). fiKAOt h-e(iBAT»*^«)T^J^*:bA»#iS 

-ar-r. B AT^^w^iuc p- 1 €>^m»)^iMmit^^ 
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(1) UCPSCDaiJSdS-BrtgfCJicfc^:^. t hXhB 

ATi)i. mM^titcm^'^ (10) ii^hmx {sem 

(2) fi6<3tc«l 5^*-CcD^-«{C^V^yi^ ^A-Ct)^ 
5 0 g b. r (Offili^STti— ¥M(c: 2 5kg ©^!|s: 

Sit* p sr t ^ -r^mm^ h » 

(3) 'f5?fig:^-e%BATH:t h^Ai:l^«<J:afeJi«J!a 
{b$;ttTV>TBATf4^aib{C< VNjJS. /5 — 3T K^-^- 

ffii^^^k b fc^fefliflSfflja/JS^giiYb $ itlX . ^it b fc B A 
i: bruCP-^-=E:<oae^mRNASr^3^i-e J: 

[0006] SBJ}SP^®3:;^;/uaf — ?^$<^^ 2 0 ~ 4 0 % 
tt, MC(^K<07'n h vy— jS'-CitCS t#;te>4^Tv^ 
5o BAT*s^^>Sb«=>3'iV^t h^A^^<0^<OWi 

it^oxii. nSTcDi^^^ii-w^m'^m^mmmu (wa 

T) X^\:.?> i:^x.hi:iX\^tc, &,±(D:i.ti!)>h. BA 
T^^®«ai^(C*5{t S U C P tUTVNfCo 
1 9 9 7<¥s -o®^/w— ::^^»P>^B^fev^■CUCP-2 
©cDNA;>'t3— (Fleury C , et 
al. , Nature Genet 15, 269-272 (1997) : Gimeno R , 
et al.. Diabetes 46, 900-906 (1997)) o t hUCP 
-2ttt hUCP- 1 i 5 9%<Ds^^i3i^— Sr^b, U 

%:mm b. K'O^V^y^i' v;^-^ K^-a-gP^ScSr* bX v ^ 

fco ucp-2f4. vcp-i titm^iK). ±j»mmiz. 
iz.)t:viKmmvxis*>. m^. m. mmxmtkmx^ ^ 
©^tC'L«, sfm. m. mm. wat, bat. 
■wt&mx?&mmm^t\^x\,^^. ^tc. mms^-ki^m^ 
p 7. xmwmmmmmknM c p - 2 3te^=-5sa<D7t 

[0 0 0 71 #*&f5ii^S/<cn STroija^-cfc-stctjjfij 

f^h-f. UCP-2®#t&fflt^43{t5jte^^m<OjgS 

WAT-?ltt!iEWSij8S-C*>5«><C*rb, 
ffi{C*5 tt S U C P - 2 IJi^cD U C P $ n 

fc„ #*&ffi(c*5tt?.tfMUCPi*. ^-fy-yVX^^m- 
m'&^f^. 3 0 8r$yK<tf3^»). vyhUCP- 
1. UCP-2t5 7%. 7 2%(D5}^*cii>— Sr^b 

BAT-C't'^gfc, WAT t'bSlJ-CiSJg 
^^C|^tt^$i^^c (Matsuda J , et al., submitted ) „ 

5l^bTV^-5UCP - 3<Oc DNAj^'Ci— =^V^*5$8© 
$^^^c (Boss 0 , et al., FEBS Lett 408, 39-42 (199 
7) ; Vidal-Puig A , et al. , Biochem Biophys Res Co 
nmun 235, 79-82 (1997)) , 9ii<Oy y hmmJ CP 
8 7 ovf—Sr^bfc (ifflfflfe, Mebio 14, (1 
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1), 33-34, (1997) ) . 
[0 0 0 8] nST<D^Sifflim-efc5#*&i5i:WAT{c: 

*fi. wAT(De^jigjjs«Bj}& (WA) i^(:><D^mmmm. 

[0 0 0 9] 

V^BATf*3MC©:7'o hi^y — :5'jtii{cJP;t. AfG^O 
iWEdSjte^ V-^/W-CWiS ^ tufc 9 ±S n S T 

UCP-3tUCP-2, <D^tg^/L 

^'I'T'mRNAJi^rBATtC^^-t-'Sr MO^fC* 
^S:S14<t;^*7iSB ATI^UC PO^aS-ZLii^iirSi t 
(C«SbT. fffcJCUCP-y-7'^'f 7'<^«-*®mRNA 
OTs'-fe-^mSr^AUr. ^^mt^mi^m^iy h(D 
B A T =£r^Sl L-C^f- y'i?^ T^m R N A ?Sr^sKi--5 r t 

s T (o^mtemm-t^iy^-w^i&mRxmA t , i!iai^s«/j> 

$V^'b(75(0meSfc!3O^tg/55fii*e)T;*C#V>BAT, # 
4r®MC07'a h y — Sr#S6?J(C/Lji$-&S ^ 1 1? 

n s Ti^tg^^#il$•i:•5f^fflS^*i-S*^^S^4^bS^^fc 
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[0 0 10] 

tab. *^?gS:^i-StcMofc. BP*>, « 

T<D»« ^ * <dS*«^ t -f S t <^ -t? fo 5 o 

( 1 ) ^^a^tt-fb $ titc mm^mmm^mRx^yx \t 
^(Dmrni^^^t^^Mxh-ox. }^ h^'^ttmm.Wii^R 

10 ZJ^]lkM<0^^^ ^^M^ (nonshivering themogenesis 

; nST) (D±mm.m. -w^m. ^M'sff^mm (wa 
T) . ^^mmmu (bat) m<omm'p(DK h='>h' 

VT (MC) (Om.^^mA7bm.MCfymx<D^u h>}) 
—ir (proton leak ) Sr^^WJ-TLji-rSf^fflSrW-rS 

^«&|piill»iis (HUFA) s-^fcswiE (1) ta«©<lfe 

20 (3) _hiE#ffiSr*i-5^5^;S5. H U F Afl«(4i(D^^k 
^^igiK)®:7 9VHUFAf|^#:-t?fc5Mia (1) IB^® 

(4) ^M^in sTimi^(7>#*&f5. ^^mmmmL. m 

L-TR^Jiaf (UCP homologu 

(1) . (2) X« (3) IH«<D!fe«o 

(5) MIE (1) . (2) XJ* (3) fS«(D. nST<0 
±Siffli^-^*>2.#*&i5, WATXyfBAT^<DiWj!ai=>© 

30 5h=i>-KyT (MC) <D|Ji*^iq^K7!;M7'a h>y — 

T"^tpfeir« (rtsifliM (2i#(c, jii^iKsgiK) 
wj) • (mz. m^m) mmmmi&mitmo 

(6) WIE (1) . (2) Xtt (3) IE®©. nST© 
±S*ii^-efcS#t&l55, W AT RXJ^B AT ^<Dm^'P(0 
^h='>h'Vr (MC) ®|ft*^S:iq^^:^S7'P ^:/y'- 
^?Sr#S«)^c5tii•t-•5f^«Sr*-^S«5ltSr*5afig^^: b 

-c-^tfjajEii (i^«flgfls (#(c. li^Kflgas) mmn 

40 T5&S*iPp„ 

(7) flftlE (1) , (2) X« (3) fE«©. nST© 

3Eg«ai^-Cfe5#*&^. WATZiT/BAT^cD^BJiat'© 
^h='>VVT (MC) (Z>J3tt*=S:iq^®7!/S7"P hvy — 

x-^tf^mm (rtiBMifls (!i#{^, liWiisiiJK) saai 
®j) • Infill (#{c, fli-ffi^) mmmmmMimm^Hv 

xta^^n. 

[0011] 

[5SM«>|liEO?^flgl i&(T> 3*:56M{-ov>THlcS^/a{c 
50 Iftig-rSo n SmimcOMC<07*ci h^'y- 




7 

^ (protonleak) Sr#S6<J{-/Lii-t--5f^fflSr 

flii»K«©sss«^. ttWife), nm&. i^m&. MJi&fj: 
?> 3m&.±<r>mm^^mumm (hufa) Rxmm 

fife. a-yyvvK, v-y^W'i^K. if;^**-v- 

i//wa©iJ>/£< t 1 o;0^ HUF A&u!^tub©ts-a- 
#)<0«a-efc5 h V T'yfVif V -fe a— /P. i^^T-^/W^ U 
•fe- D — /w^li^^ y T iy/w ^ y -fe o — /ws^tJ^i^s-g-i^, r v 

7r ^v'/i'-fe y *;^7r ^v'/W ^ >^ h— /W!Hx sJ^ 

o— vsyvflg®. yyv-v-^^-v. y y*:x7r^i?/i^ 
3c^'/-/i'T5>'^<Dy>'^y ^^flis. 5^y 

^?i^JS^f<t>^:^^j:HUFA^g. ;?«9^/K ^^^f^/K 
^JilJK®ST/W = —/U<D^±tj: H U F A2iI^^tV ©^S-^- 

y h — /v^©;*- y =?»/i t*<Z>^ife>iH 
UFA&U!^ttt>C0ffi-g-ifel©3i;^7^/wp, ^S:iSS:<D# 

t//X«^:i^e>coS-g•flgJte®^, HUFAS:0:^^^e><Dil 
«:{fc:i^}ft. *«:{kr^=}ii)«g!. 1 -ZitF/xtt 3 

{kHU F AS.t)f^ Wil-^^J^-g-Mi^T v-zw^ y -fe D - 
i^-g-Mi^T i^/W^ y -fe a -/W, 1 2 - *® 

^kH u F ASt;«-^©?s^4&i^'g-S!^ / T i^/w^ y -fe p - 

/K 1 -SOt/:5l(i 2 -^©'fbHU F A^o^^os-a-i^ 

^-^a^/ y -fe a y i^mn. m^\-t. i -st^/xi* 2 - 
^^js-fbH u F ARxf^ (om-^^fi^'^m^^ :^yr ^v^/w^ 
y v«f , *^^'^t;Hu f Ajtv^Eros-a-ifeffitfe y y 

^'^s *©<t;HUFAXtJ5JE:®«l-g-<tel®-?-hy ^'A:^;® 
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#®-(t;HUFAS.T/-t<0iii-&ifejO3^f^/V':t;^x>'VS 
MW::*®it:HUFAStJfJE:«)ffi-g-ife®««»3i;^7' 

10 — fa 5 'fC'i^Jft. 5'^:^?*. d>oi3 
-fy-^fffjft, *i?=SrffFf*. *5';^-fFfft. ^^l/-^ 

20 ■fk¥W^a&. /I — T'v^^cJ'T^y T^^fe. ti)!^ 

7L\S.. *«^kteHUFAj5.y5-?:<DT/w;*yif[;JS#e>ir5 

=s=i4y-i5^s.t5*y#i5ET-e<oipfKi». ^HUFA^y 

* y t -y^/^T/^=I^•^^^' K#ftT-e©jDfRiffi. 

;''i^>'^:*'T^y T, Butyrivibrio 

fibrisolvens -^^ ■tecOt!)!^<0«S*?'iJ^I^^|IS{Ci S 
HUFAStF^<Dil3||*:©*®:^tt^b&. ^^SfE^. 

(D^-^, Mg2 N i . L a N i. . T i ¥ e^^fk^h 
LTJOfRiteai- -Safe's if ;)S^J*$it5*s. m6.fcpfi 

{c*sv^T{i. *=jS:^tt<*:<o;£filcov^-ctt. Khufa 

[0 0 12] 2|i:5IW»;idoV>T. ^m/^VC^fx^tz. 

OiS-g-fe (EiT. CLA) . b y :^ 
mi)^ C L A^a-Cfc S h y T y -t a — /W^, 1^ C 

<i7rv'/v^y-fen— /u®, i^c<^yTv'/i':J^y-feD 
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S<fc;fliJKK<o C L A® e tb^-fbJc J; 5^Htt7 9 

^6 j:|l9^0:>^^(DM'tt#: (H. P. Yurawecz et a 10 
1., Lipids, 30 (7). 595-598 (1995)), ^-^tfh<0-r^ 
fcSo *^£^t:FUFA{v:«. ^^'fMtgyJSfc^r i:*5^ 

^UTV^S (M. P. Yurawecz et al. , Lipids, 30 (7), 
595-598 (1995)) » ;^S(C*5VNr mfSH'Xo 

(D. H. Sand, et al. , Biochim Biophys Acta 751, 45 

5-461 (1983)) , ^mmM'p<o7 9>mmmi±. m<r>m. 

IZ^^-t^ (D. M. Sand, et al. , Biochim Biophys Ac 
ta793. 429-434 (1984)) » 7 VlglS^jS^^Sf^ 

(M. p. Yurawecz INFORM 7(2). 156 (199 

6)) „ y=7>'mmmm<j>umm\L^^m^\ii^<^7'))T 

(O^/VT—^ (Urease) (7>^»f^lB55S*> •) (G. Rosenbl 
at. et al. , J Am Oil Chem Soc. 70, 501-505, (1993) 30 

) . -itc. V ^^t^-y-r—-^— 1 (lipoxygenase-l) 

^-J:€)^-^t:^^^fe)^c'b^af^lB^i^|^^^^Tv^^ (r. 

F. Boyer. . et al. , Chem Phys Lipids 25, 237-246 (1 

979) ) c ^^m<o±m<^m-is m:k.\i. mms>. A 

[0 0 13] :if.^m<o±.w.mn\-i.. m^co^^^mmt^ 
mtijy^^fii. ^mt^^9m. *«: 

^kr-^-tt, ^^S^b^Jry*. *©'fb;»^S«, 
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-a-MifeW, ^br, ;ftM6*)<»-3HUFAcDDHA*^ft 
CPitTJflcUCPmRNAS-ffl^Dfco nB. 

(oy-vm. (^-mmm^mt) i^Mv. bat 

(Oii>-/£V>t,<o«. y/vyvMtfim {y'7i^mwsk^ 

m . *=SS14^t:SDHA^-a-"t't4»ag-efoofc. 
to 0 1 41 *®:smt:^*S-^??i^-=?ii';^©B 

A T tC^a L T V ^ S U C P 1^ :/ T'm R N A 

(*rj^M9— KE) ucp-2*sisss»-. ucp 

- 1 tUCP- 3;S5'lg;jfi*{c^aUT43iJ, ±SnST 
ai^(C*5tt-5— ^ef)7S#mRNA(D^^/-^^ — >CD. # 

♦&«5 (3S^s;i5^g«t?2M^i'^'^«-clM^4|g^-& 
-f) > WAT (2S*JJi:«iefiiSiSa[-C3M*seS«-ei 
S«^^-y:-r) ^T^BAT (lS-!>5iS5Jt«-e2S^tF3 

i'^^^Jn S T*aj^l^56^UC Pi^:/^'-f :7'mR 
NAcOSIStt, BAT(CUCP-2*SiaiSS{C, WAT 

{cu c p - 2 *J;SiSS(c^ L-C#*&^{::ttU C P - 3 ;4S 

HAife-^jas-^9 5' htortiK (wicffi'g^iK) mmtm 
[0015] n s T(Dmm\HMm<DyicxmmRxmii'^ 

JiS<0UCP:7r 5 y-%^»Sr®*(CUi;*:S-1ir6#fflSr 

■g-tfBf fLKi^JcDn S TtcBS^i-^-i-l&SS^o^^^;^!^ 
f*:<05iaSSriS;»c$-ers JilB^J!at«OMC©p^n h^y 
ifeffj*. ^^^iWSJlSHUFAO^^Stt^^^SU?^"©^ 

(c. n s Tmmmm'^nxj c p mm^<o?^m. 

m^mi^<m:k^-^^mucp^m.i^nti.x. ^<om 
m^'A-^^mt \.xm-&Rxi^m'mm.-r:h^fh^x^ 

i^-a-^pj, mmni mm^u mmmmA. Pjum. mm 




m^ii. ^m. mum. nmm. ^t* 
-fe/V'/iif©@^fij-^, mm. mmtk m.mti:i£i>m^^iv 

[0 0 161 ^^m(r>±.w.<^n-^mM^b l 
fim^it^cxmsM^^in^o mm-i. a^p^^. -hko 

SSl-e 100~1000mg ©ff <D«5t*S rTIBsS: V"</V 

fi. 'k^^M'^mm<om'^. Mn^p 5o~5oomgs 

[0017] 30 

immm] d^iz. mm.miz.m-^\^^x:^m^^Mci^mcm. 
mir?>jii. :^§^mii^f^mmmi:iX':>xi^s^m^^ix^ 

mmm i 
1. uncomm 

m 

t)fe5*-eDHAi«-^*hy :/y-fey K (tg) Sriw 

]KLfc-^:/a!fi|®lTG^?^l 2 0 g (d-:;?^ f^/W^i/UAT $ 
KSrin;tt:2 0 Om 1 i bfco 2>CV>-e. ^ftSrS 0 Om 

h=¥i/K ( (CH, ) 3 COK) ^mi 2 gSliPU, 7 




12 

*®:Stt-ft;TG§rOT$!ibfco iteis. -J^'fK 

JRUfco r®J:5^^itftm-J:*)#?>^^fc*^^M^4'ft:TG 

iK)2 5 0 g<?^*^fta^4^bTGSr#fc. 

[00 181 (2) *^a:Stt<kTG<D5£» 
±|E®S^f^-e#e54^fcTG^cov^T. ^:©*^SK-&»Sr 

4. 15-7 1) Sr^vray^bfc, 10~20mg<O 
?ffiflgSr5 Om 1 rtbS-V^ 
*1J-i^t?;?<;^T-;/7'Lfc^(C, 233nm. 262n 
m. 2 6 8nm. 2 7 4 nm. SOSnm. 3 15n 
3 2 2 nm<OUV®it2Sra!l^b. £lT©^JC1SoT 

k X=AA/ (b X c) 

( : Xizmf^'^^S.-' b : -fe/K;?*^ [cm] ; c : 
Jt« [g/n ) 

Is. 2 = k233 ko 

ks = 2. 8 [k268 - 1/2 (k 262 +k 274 ) D 
k4 =2. 5 [k3i5 - 1/2 (k308 +k322 ) ] 

it^^-T^/WiD®^, ko =0. 0 7 

[00191 b y ^ vxt5*^S:7" b 9 

*^S:>^^:x=o. 9 1 k2 
y3i:/=0. 4 7 k, 

^® ^'^fi;^)^ 2 7. 3 %. b y >'-&fi755 6 . 

8 %. *tS:7^ b 7 >^&f>^ 4 . 4 %. ^ff<D*tS:iK-g' 
ft;55 3 8. 3%-Cfco;rco 
[0 0 2 0J ilS^^Sl^ttfkTGOiJfttiHPLC 

(^:^^i^{C^*ODS Develosil ODS-UG-5) 

S^fflV^. ;^^i^^UV«a:^S:fflV^T2 3 5 nm(D®l|XSr 

^4^bTG(?^GC^>^^S^^TofCo GCO;^^i^(Cf:iOmegaw 
ax320 SrfflV\ :*7iHS«2 0 0^^ LTi^WSr^To 

*^8:^^4^t;TG-ettDHA^*jKJ2%b^^«lttl$i^■r. ^ 
Jisffft <0 D H A<^ta ^ if 355^1tfb $ O t # ;t e> 
tifco r<D^$*«. uv®iR(cj:5*4S:^j^s (»&4 0 



(8) 
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[002 11 2 . mmm<soRxf 

7jlit<^Sprague-Dawley^tt7 J/ N SrffiV^Si|^f)isf (F 

-2. mmmm (m ) t? i jiK^^ti^wm, ie?® 

7jilW^WL:fc. fflWa^tt®a[2 2~2 4*^ S«5 
0~6 0%t;mfiliU Mlfffttl 2^rajgffl (I^M8 : 0 
0 ~ 2 0 : 0 0. mm 20:00~8:00) t Lfc. 

fflmsiiPfiif&fflt u iag»(^«:asrii!i;eLfc, s*®^t^ 



S:2% (^97%{47-K) . *S:SE»*^^ciffi§!iT 
G O^^mmm S: 2 % (a t) 7 %tt 9 - K) Sr-^tf J: 

[0 0 2 21 
[^11 





R »l K 






mms, 




2 0. 0^ 


20. 0% 


2 0. OK 




43. 89^ 


4 3. 8P< 


43. 8K 




1 5. 0% 


1 5. OK 


1 5. OK 




5. 05^ 


5. 0% 


5. OK 


S^^^^A'* 1 


4. 0% 


4. OK 


4. OK 


jg^f:^^ >'* 1 


2. Q% 


2. OK 


2. OK 




0. 2X 


0. 2K 


0, 2K 




1. 


1. OK 


1. OK 




9. 09^- 


7. OK 


7. OK 






2. OK 










2. OK 



* 2 : 7rD«|HTG<D^a<£ft 



[00 2 31 3 . m<^fe!im:^mRv^^m:^m 

7)1M«^W^, 2 0B^FMi|6^$-er, :3i-7^/i'^ffi!.T-CM 
)fiLT;*:»Jlli5*»e>«jfiLLT««b^. J^VNTHg^aSflg 

[0 0 2 41 vcp-f>y<i'<r>mmmi^ •■ y y Y<r>m^ 

#raJ:»)JSaiLfcBATS:3 0 OmM sucrose 
(lOmM Tris-HCK pH7. 5> 2 mM 
EDTASr-^tp) -e*^</-:^'<XU. ?&*P^±5S'5aJC 
T3, lOOrpm. AX,^ 5m i njI-L-m, HfC^cD 
±MSrl 2. 000 rpm. 4*0, 10minji.i>b 
•k., #^>i^fc«:jS (5 b =» v K y T®^)-) i^>:f/ut 

[0 0 2 51 m^^Wit ^3:.:^^i^-:fn yj-^ i^if : 
y T y /wr § K^^/m^c^s&J*. 1 1 



(c#tL7t„ *tb*#fi, 1 0 0 v-ci 05>ra. ^©«2 

0 0 VtMB#K*8!jbfc„ 1^ (Hybond-C. Tn'— iX-yA 

13 5mA (2. 5mA/cm') . 3 0^)-MT?ff o 
f::. )K<oyns/^rV^ti, 1 %JXdr A 5 /V^^tgfd 1 

S !?1>-^fet*|E ( 1 »C*t;«e. 3 0 0 0ffif*f?) fcSiS** 
fc^. Jftj^b, gG :/W::*-^v'i5^-Hf^ 

[0 0 2 6] 4 . 

UCP<0^(c:*fMT?fo'&7— KESr 1 0 0 t LT, ^<0 
M«#f*®^E©#illl^MSr«2»;::5%-t. «^!|sf«Bi*(-# 

(i-v^D)|tMTGE. (-r^'cDWaaTGcD*^^ 
50 W:^t>tff> ■(sl©aict>^ttae>4x/id>ofc. UCP» 




(9) 
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t>'>'fev^^il^^ss^^)e>i^fc„ MJ;i. hV^V±V K^<D 
— KEi:Jtl|^UT5t:g^;l^av^^^fc^^^^*ig;V^MlPl•^4>•^ * 



16 



hxmmhfc^^mmtm mm^iss. 3%) « 

(0 0 2 71 
[«2] 



(g) 


S20l4 




80lO 


b 


49&7 


± 


1&4 


a 


477.4 


± 


17.3 


a« 




10S9 


± 


18 




103S 


± 


54 




I03B 


± 


28 






1.08 


± 


a20 


b 


1.00 


± 


a 19 


tb 


0.79 


± 


a 14 


a 




&4S 


± 


L08 


b 


4.54 


± 


ai8 


flb ' 


4.11 


* 


a96 


a 




a077 




a 017 




0.090 




Oi020 




aOG9 


± 


a 013 




UCP 


100 


± 


9 


b 


151 


± 


18 


a 


188 




21 


ct 


.lfil»l»'J^U*U KCng/dU 


113.8 


± 


SLB 


b 


6L5 


± 


18.7 


a* 


72.0 


± 


27:5 


a 




79.2 


± 


TLB 




5L7 


± 


ULl 




81.4 


± 


17. a 




jb|||i;>m(ng/dU> 


118. a 


± 


82L1 


b 


8&0 


± 


l&S 


ab 


98.7 


± 




ab 




sn.2 


± 


6S.5 


b 


108.8 




4L3 


a* 


232.1 


± 


64.9 


ab 



UCP : WRy- 1 0 0 t^i.fzJ^(0$S3itM» 

jta<piWpm^-ci^<ci% A»« cirjM »» (p<o. o5>. *p<d. oi 



[0 0 2 81 mmm2 i 
{c#?£u B AT <om^m±mm^Uo t^thx^tco u 30 

:^^L. tiIIB(D<t Pt-s (1 9 9 7^) ^mc^^<D 

UCP (tilTUCP- 1 tia^-r^) tt@[H±:d5S5<. 

m^(Dmm^mir^ t ®t>tts u c p - 2 rxj^u c p - 

J: o T * (D^mi^mm ^ 5 $ ^^T v n 

sj^^ ucp-2. - 3{cm\^r\'^iinb<Dmm\'iimh 

UFA'g-^:^?St;iJ:5n STmiH/Lai;i>^ UCP-t^::^^ 



»Sr. Wffle>oy-if>'>^ci5/ b^tff&-c^JEb;rc (Bi 
ochem. J. 293, 807-812, 1993) o ^ ^^(Om'S^WR 

: 8 31i^<DC5 7BL/6^'^^7;^ (ig) ^1 

\^it^. 1 4 5SS^*-C(D53ara*«^W (p a i r - f e 
e d i n g) 4r^To^o 

(0 0 2 91 
I«3l 
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(10) 

n e. A 



2000-1 44 170 
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(g/lOOg diet) 



5- KB 





2 0 




2 7. 


1 


2 7. 


1 




5 8. 


2 


2 8. 


1 


2 8. 


1 




1 0 




1 0 




1 0 






3. 


5 


3. 


5 


3. 


5 




5 




5 




5. 




tr^ i >« 


1 




1 




1 




D. L-j<^:r-y 


0. 


3 


0. 


3 


0. 


3 




2 




2 




2 










2 3 


















2 3 





[00 301 ^m'^mmmmm.fi i£<r)m-&m^^^ 4 

UCP :7r 5 y—=g-1^::^^''1' 7' (UCP- 1, -2, - 
3) mRNA^^iS-JttSJtfefvfLfCo -tOi^lftSrlgl 1 

*!a:M'l4^killi»^ffi(c*5VNTUCP-2ite^©5l 30 
<o*i:^H. BATSr^Be-r52^^#S5^«/l»e>5)-«ii.$t^.* 



C P - 1 ©Jt*P^ 1)fc f>-r i i ?> Ji^ t jfeoTV^^o 

p - 2 ae^sr#m6<jj-*Bafi-t-5 r h amm vit^ita^ 
f> . ^'^^mt^m^ J; 5 B A T (DmmxcmYfm n^m 

ft. UCP-2tt, UCP- 1 ttt^JfcOx BAT<o:^ 

[00 3 1] 
[^41 













2S.7 ± 0.43 


2a7 ± aeo 


Z&t ± 0.26 


ei4»ltt (kca 1) 


541.3 ±ia7 


541.9 ±14.5 


54aO ± 8LS 




0.81± 0.06 a 


1.01± 0.07 D 


0.72± 0.05 a 


SiJ^^WATCg/lOOg {«:£) 


l.fi9± a06 a 


2.35± 0.09 b 


1.44± 0.07 c 


OeRWAT(«/1008 (M) 


0.87± 0.06 8 


l.a± 0.07 b 


0.94± 0.05 a 


^HV-miBATCB/lOOg (M) 


0.96± ao6 


1.12± ao6 


L14± 0.05 



m-rrcufkm-c. snu^mmsins^iSM (p<o. o i) 



1 0 0 3 2 1 mmm s 
1. ^m<o^m 

(1) DHA^^/i-:3i;^7^/w<D*!S:Si4^b«fe<7>f|®i 



DHA:i^^yU^^7^/W (9 9% ^^];'^'(k:^ (W) M) 
100 ^/vtJn/WAT ^ K 8 0 m 1 SrJPx.. H 

50 :3(;y !>A t h^->K ( (CH, ) a C-OK) 



(11) 
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Sr3 1. 5g (*j-DHA3i^/W3^;^f^/U^*yuS) 
*D LT^aSr 5 0 0ml <0#:^#H^ y=77.zi {xj^ 
7 7;^='l^o^^Sr^^T?B^Ufcm, 3 0t:-Cl^H 

2 0%v?^g=-/w:n— x/^^^n-^^-!^VS:fflV\ 2 

0 T^/WiU^SrlHliR Lfco r <0 J; 5 'feglf^ 

ft. 4 9%-efcofc. 

[00 3 31 (2) #^aStt'fkDHA:3i^/W3i>^7"/W<D 
;\>zr.7.7-;V^ ^^O^'^Wmcn^Wii.. Jl)|Sj-DHA:t 

^b9=tvi:to%, — *^tt'ft:3^:5^7^>'i'tt, 

>'83. 0%. *Shy^V9. 7%S.t^*^7" 
>*S7. 0%-C. DHA©^* (9 9%^) «s^=|ftS<4 

i: ^ WftSStt-fbD H A3i ^/W^ ;^ v^/KOjtffiH 
PLC 9 A : OD S (^ttifi-^, D e V e 1 o s i 

1 ODS-UG-5) ) ^:^WS^^fV\ DHA^5^/W3^ 

;^ 7^/KZ>JJiflS^«s D H A -efc 9 , lH4-fb3i'^/V'3i ^ t^/w 

^■r/l''f<??DHA*S JSI^^t^lC^fc^SSit'fk $ tb-C V ^ 2, r 

aa»Si 0 0%) fct— i6:L.fc. * 



20 



* [00 34] 2 . ll®l«)^2&r;5^®^l^)iSf 

1) mmmh^nmn^m 

[0 0 3 51 2) |lill^!|Sf 
mMT>WK:x.'f-;V3^:f.7-;VQ. 5%(C7— K«r8. 5% 
SrJP^TjttfigEt *®:'fl:DHA3i^/W3i;^7^yU0. 
5%{c:7— KSrS. 5%Sr*Px.T. ^^SDHAai^/V'E 

[0 0 3 6] 3 . wkm^-jsmmi-i^m^^ 

10 73llSHSW«, 2 O^Mite^S*, 31— T^yp^piT-CM 

[0 0 3 7] 4 . i^* 
UC PI4*fflgESr 1 0 0 LT. ^<Oftfettf*®^E<Oil!)^ 

PSf*, *=SStt<t;DHA:tf^/Wd5*|-figE{C^b. 

UCP^^fiSrii;*:$-*5r ttcJcoTJKKl^ 

[0 0 3 81 
[^5] 





ffi K 






51S.8 ± 29 b 


46&3 ± ia5 at 


(la^lKfi (g) 


1041 ± 67 


1035 ± 36 . 


^^«?@@ffiiaiKr (^) 


1.01 ± 0.20 b 


0.75 ± 0.16 a 




a29 ± a93 b 


4.15 ± 0.73 a 




0.073 ± aoi5 


0.075 ± 0.014 


UCP 


100 ± 8 


178 ± 16 9% 



UCP: S4MS« 1 0 0 ^ L/^^CE>48941fi7S^ 

*a«>if#«m^rt^nc^^wwre«s*o (p<o. 05>. *p<o. 



0 1 



10 0 3 91 (owmh^m 

1 . «5|sf<Diaia :|b?»ilS%^fii (Oncorhynchus keta) 

(1) y^y-f nmwt (sir. fwo ^if^^/uir:;^^-/^ so (omm^^j^^ mm) iSr>^y-xK7>f ^^if--e 



(12) 
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m-^^mc (112^2. 5%) c ^;^'l'/l'Sr<^l'^*7A 
F^by^y-fe^W KBi:9-Sr^I«tbfc. ^H^)-Sr^fe(c 

;*:fflfe (Chromatography 15, No. 4, 25 
0-253 (1994)) ©:*rjfej;i^V''jJ»ffiHPLC (iJyJ^ : Z* 

R. 



CH, (CH«) 




[004 11 
[^6] 



79/^ KJSIlFiM>«|jS 





m 


n 


Ri 


Ri 


Fd 


4 


6 


CHs 


CUi 


F, 


2 


8 


CHi 


CHi 


F, 


4 


8 


H 


CHi 


F, 


4 


8 


CHi 


CHa 


F4 


2 


1 0 


CHt 


CHa 


Fb 


4 


1 0 


H 


CHa 


Fb 


4 


1 0 


CHt 


CHa 


Ft 


4 


1 2 


H 


CHa 


F. 


4 


1 2 


CH« 


CHa 


F." 


2 


1 0 


H 


CHi 


Fb' 


2 


1 2 


CH« 


CHi 



[0 0 4 2] (2) Fik(o&mmt±m^(o±^ti<o 



xo-enoate ^ST. ^^ISfpFiSf-?* ^Mc^'ftT 
i*5^?>iT/TV'>.5 (G. Rosenblat et al.J. Am. Oi 
1. Chem. Soc._70 (5). 501-505 (1993)). ^F®?ai5=- 



♦ orbax ODS (if«-f1-#) ) tC^L. F^^i^/W 

^^^/w^^T'/w©^^ v^i^a^ (^/w%) -fb 

1 Rxj^a 6<Dy7/-f vmmwt(ommicmor. f e *s 

5 9 %, F 4 2 0 %. F 5 1 3 %, F 2 6 %RXJ^ 
F8 2%-Cfcofc. 
10 0 4 0] 
10 [ffcU 

Rs 



(CHi). -COOH 



Roseublat hcn^WiV^'^^X. 

20 [0 04 31 2. mmmii^RxfmmMm 

1) ^®^»ife)i:-?:®^W;^& 

mmm 1 1 i^«uc*is ufc. 

[0 0 4 41 2) |gSJ«f)|S|- 

F^3^^/i'3i;;^7'/i.'0. 5%{C7— KSr8. 5%*P;t 

[004 5] 3 . w>i'^mm^mR.xfs^^:^m 

(004 61 4 . mm 

UCPtt. *rflgESr 1 0 0 t bT, ■?r<Dftfe{;iBaL.Ttt. 

^^''id^ofco UCP^^fitA. F^3i^/wEdS, jiftflS 
EtcJktL, ^!^3f$llcOit*PSr*Lfc„ #:fiSfc«5 

40 fliflsjatt j;t9. m'smmmmmmxfm'smmmm 

[0 0 4 71 
[^71 




(13) mm 2000-144170 

23 24 



# 



7- m Ftti^/i« 



im (g> 


519.3 ± 29 b 


461 ± 18. 1 &t 


cs) 


1051 ± 75 


1043 ± 29 




1.01 ± 0.19 b 


0.71 ± 0.13 ft 




5.49 ± 1.05 b 


3.71 ± 0.83 a 




0.081 ±.0.015 


0.090 ± 0.019 


UCP 


100 ± 11 b 


291 ± 25 at 



*aofiF^(*uTt ^fjrv^^HTfwata* i) (p<o. 05). *p<o. or 



[0 0 4 81 mmms 
1. pm<Dmm 



2) m^rli^^^^>$rJl>^^ (EPA) ir:^/Wii:;^7^/V<0 
Stt^b^feSrSaMLfCo U VKte&SU^H P L C:»^*f J: 

[0 0 4 91 2. |li^t&ite?&D^*®il^3|sf 

1) ^«WjiK;i:^<0«^W*jS 

2) ^^MJlsf 

>fbEPA^^/l^:n;;^7^/Wl . 0 KSr 8 %APx. 

*taEPA3i^/i.Et bfcJ&l^l^Ji. |IJS«?01{C*C* 



30 



[00 5 01 3 . »ife*[L3£&feXt;^:»W:&ffi 
[005 11 4 . jl^m 

ucpfi^j-fla-efc^^— Kg:sri ootuT. ^<om^ 

^SALA^^/i-E. *SEPA^^/VEt >ttfi^>E 

\%^hthfi:t>ot^o UCPSft^^ALA^^/V'ET**^ 
fig7-KE<0*&l. 7fg. *SEPA:i^^/WE:"e*^2. 

>^x/w&U^E P A:3l^/WII:^^/vo-^^^•^^^o*^a:M^4 

[0 0 5 21 
[^81 



M<8) 


507.8dk12.4 


a 


469.7±16.4 


b 


471.3±203 


b 




994d:54 




1022±68 




982±38 




f^S^t;ffiM»BSBft(96) 


0.98:1:0.09 


a 


0.65±0.18 


b 


0.68±0.10 


b 




4.85:^0.64 


a 


3.85±0.56 


b 


3.71*0.48 


b 


i«:X3fJ»l&iai«f(96) 


O.088±0.012 




0.093±0.021 




0.079±0.011 




UCP 


100±11 


a 


169±19 


b 


240±27 


c 



UCP: ««[^-KK*1 OOi:Lfc^CD4id*fll-e«55 

^90di949^Qf4t^rL^«:i^X7M'e««SfeU(p<o.05) 



25 



(14) 



[0 0 5 31 

1^. n S T (0±mmM-r:h ^-W^^. AT AT 
^<n>. m±\i.BA. % V^^VVT-^^UmRXPffA^ 
(DMC©ltt*4fi:iq^K75MMCrt]K®7'o hvy-^Sr^ 

US) ^mnw Rxmp^m m\^mmm) mmimim.* 



fim 2000-144170 

26 

(011 M¥'i-WBAT{c:5S^-r'5UCPI^Sei*:OmR 



10 

[Bill 




Itrfl 



UCPl 
UCP2 
UCP3 
GAPDH 



(51) Int. CI. ' mm^ 

A 6 1 K 31/23 

C 0 7 C 69/587 

C 1 1 B 7/00 



F I 

A 6 1 K 31/23 

C 0 7 C 69/587 

C 1 1 B 7/00 



«J:«=f ft m E# ffl4t<*l«X 2TB 46»*lfi 



